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DETAILED ACTION 

The instant application having Application No. 10/787,444 has a total of 28 
claims pending in the application; there are 7 independent claims and 2± dependent 
claims, all of which are ready for examination by the examiner. 

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT 

As required by M.P.E.P. 609(c), the applicant's submission of the Information 
Disclosure Statement dated 2/26/2004 is acknowledged by the examiner and the cited 
references have been considered in the examination of the claims now pending. As 
required by M.P.E.P. 609(c), a copy of the PTOL-1449 initialed and dated by the 
examiner is attached to the instant office action. 

INFORMATION CONCERNING OATH/DECLARATION 

Oath/Declaration 

The applicant's oath/declaration has been reviewed by the examiner and is found 
to conform to the requirements prescribed in 37 C.F.R. 1.63. 

REJECTIONS BASED ON PRIOR ART 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-28 are rejected under 35 U.S.C. 102(b) as being anticipated by Herring et al. 
(U.S Patent No. 5,860,081 hereafter referred to as Herring) . 

With respect to independent claim 1, 

"A computer system, comprising: a central processing unit ("CPU"); fFIG. 1, 
element 14 : "CPU Core"] a bridge device coupled to a main memory; \F\G. 1, 
elements 26 : as interpreted by the examiner, these devices are a bridge 
device which is coupled to main memory ("System Memory" 36)] a cache 
controller coupled between the bridge device and the CPU; fFIG. 1, element 24 : 
"L2 Cache Controller"] and a cache memory coupled to the cache controller 
and providing cache memory space to the CPU; FFIG. 1 t element 44 : "L2 Cache 
(Data)"] wherein the cache controller allows communication between the CPU 
and the bridge device when the CPU communicates using a first communication 
protocol and the bridge device communicates using a second communication 
protocol, [Herring discloses in column 2, lines 49-51 , "An integrated L2 
cache controller and local bus controller cooperate to support different 
protocols depending on whether L2 cache or local bus operation is 
required." See column 7, line 60 - column 8, line 5] and wherein the cache 
controller allows communication between the CPU and the bridge device when 
the CPU communicates using the second communication protocol and the bridge 
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device communicates using the first communication protocol." [Herring 
discloses in column 2. lines 49-51 , "An integrated L2 cache controller and 
local bus controller cooperate to support different protocols depending on 
whether L2 cache or local bus operation is required." See column 7, line 60 

- column 8, line 51 

With respect to claim 2, 

"The computer system of claim 1 wherein the cache controller comprises switch 
logic coupled between a first protocol interface and a second protocol interface, 
the switch logic implements a communication protocol to transfer information 
between the first protocol interface and the second protocol interface." [Herring * 
discloses this limitation, e.g. in column 7, lines 38-49 and column 7, line 60 

- column 8, line 51 

With respect to claim 3, 

"The computer system of claim 2 wherein the communication protocol 
implemented by the switch logic is different from the first and second 
communication protocols." [Herring discloses in column 6. lines 13-17 . 
"...during L2-cache transfers, the clock speeds and handshake protocols 
on the PCI-bus 48 are not necessarily in conformance with the PCI 
protocol, but rather, are optimized along with other sideband signals, for 
fast L2 cache throughput."] 
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With respect to claim 4, 

"The computer system of claim 3 wherein the cache controller further comprises 
a cache memory interface coupled to the cache memory, [disclosed in column 
5, lines 27-28 , "a high speed interface for an "off-chip" L2 cache 44 (with 
respect to the CPU 10)."] the cache memory interface is operable to access 
data stored in the cache memory according to address information provided to 
the cache controller. " FIG. 51 

With respect to independent claim 5, 

"A cache controller, comprising: a first interface operable to communicate to an 
external device using a first communication protocol; a second interface operable 
to communicate to an external device using a second communication protocol 
different than the first communication protocol; [Herring discloses in column 2, 
lines 49-51 , "An integrated L2 cache controller and local bus controller 
cooperate to support different protocols depending on whether L2 cache or 
local bus operation is required." See column 7, line 60 - column 8, line 51 
and a cache memory interface coupled to the first and second interfaces, fFIGs. 
2, 3, and 51 the cache memory interface controls reading and writing to a cache 
memory; [disclosed, e.g. in column 6. lines 25-28 , "For reads or writes to the 
L2 cache 44, cache tag and control logic circuitry 46 looks up the address 
compare bits for the appropriate line and compare the bits to the address 
compare bits for the current cycle."] wherein the first interface selectively 
communicates to an external device being one of a CPU and a bridge device; 
fFIGs. 2, 3, and 5 . Note FIG. 1 an "interface" connecting element 24 ("L2 
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Cache Controller") to element 32 ("X-bus")] wherein the second interface 
selectively communicates to an external device being one of a CPU and a bridge 
device." FIGs. 2, 3, and 5 . Note FIG. 1 an "interface" connecting element 24 
("L2 Cache Controller") to element 26, ("PCI Controller")] 

With respect to claim 6, 

"The cache controller of claim 5 further comprising a control module coupled to 
the first and second ports, the control module is operable to receive a control 
signal to select that the first interface communicate to one of the CPU and the 
bridge device." [See FIG. 7, elements 70, 72, 74, 76. and 78 , and all 
associated text] 

With respect to claim 7, 

"The cache controller of claim 6 wherein the control module is operable to 
receive a control signal to select that the second interface communicate to one of 
the CPU and the bridge device." [See FIG. 7. elements 70, 72, 74, 76, and 78 , 
and all associated text. See column 9, line 40 - column 10, line 35; Herring 
outlines various control modules ("control block") that select various 
interfaces to communicate with the CPU or bridge device.] 

With respect to claim 8, 

"The cache controller of claim 5 wherein the cache memory interface determines 
whether address information from a CPU matches address tags in a tag 
memory." [See FIGs. 2 and 3, element 46 and associated text] 
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With respect to claims 9 and 14, 

"The cache controller of claim 8 wherein, if the address information matches an 
address tag, [Herring discloses in column 6, lines 28-30 , "If there is a match, 
cache tag and control logic circuitry 46 drives the Hit signal active to 
indicate a match with the tag."] the cache controller provides data from the 
cache memory to the requesting CPU." 

With respect to claims 10 and 15, 

"The cache controller of claim 8 wherein, if the address information does not 
match an address tag, the cache memory interface creates a new address tag 
and designates a memory location in a cache memory to store data associated 
with the address information. ".[Herring teaches the limitations if this claim, 
e.g. in column 7, lines 50-54 and column 10, lines 2-5 . Since a new line is 
being written to the L2 cache, a memory location is designated and an 
address tag is created.] 

With respect to claim 11, 

"The cache controller of claim 8 wherein, if the address information does not 
match an address tag, the cache controller forwards the address information to a 
bridge device coupled to one of the first port and the second port." [Herring 
teaches the limitations if this claim, e.g. in column 7, lines 50-54 and 
column 10, lines 2-5 . When a cache "miss" occurs, the cache controller 
forwards the needed address information to a device that is coupled to the 
cache via a first or second interface port.] 
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With respect to independent claim 12, 

"A method, comprising: configuring a first port of a cache controller to 
communicate to an external device, wherein the first port selectively 
communicates to one of a CPU and a bridge device using a first communication 
protocol; [See FIG. 5 and FIG. 7, elements 70, 72, 74, 76, and 78 , and all 
associated text] and configuring a second port of the cache controller to 
communicate to an external device, wherein the second port selectively 
communicates to one of a CPU and a bridge device using a second 
communication protocol." [See FIG. 7, elements 70, 72, 74, 76, and 78 , and all 
associated text. See column 9, line 40 - column 10, line 35 ; Herring 
outlines various control modules ("control block") that select various 
interfaces or ports to communicate with the CPU or bridge device.] 

With respect to claim 13, 

"The method of claim 12 further comprising one of: configuring the first interface 
to communicate to a CPU and configuring the second interface to communicate 
to a bridge device; and configuring the first interface to communicate to' a bridge 
device and configuring the second interface to communicate to a CPU." 
[disclosed e.g. in column 3, lines 8-12 ,". ..a specific example of a highly 
integrated central processing unit having L2 cache support employing a 
general purpose local bus separate from the CPU bus, such as, but not 
limited to, a PCI bus, without adhering to the local bus protocol, practiced 
in accordance with the present invention."] 
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With respect to independent claim 16, 

"A computer system, comprising: a central processing unit ("CPU"); FIG. 1, 
element 14 : "CPU Core"] a bridge device coupled to a main memory; FIG. 1, 
elements 20, 28, 32, 38 : as interpreted by the examiner, these devices are a 
bridge device which is coupled to main memory ("System Memory" 36)] 

The following limitations of claim 16 are interpreted under 35 U.S.C. 112, 6 th paragraph. 

According to the applicant's specification in paragraph [0018], the Examiner notes that the 
means or system/structure ("cache memory interface 116") for practice of the invention 
disclosed in the following limitation of Claim 16, is further taught in Herring as follows: 

and means for reading and writing to a cache memory coupled between the CPU 
and the bridge device; FIG. 1, element 24 : "L2 Cache Controller"] wherein 
said means for reading and writing to the cache memory allows communication 
between the CPU and the bridge device FIG. 11 when the CPU communicates 
using a first communication protocol [disclosed e.g. in column 3, lines 8- 
12,"... a specific example of a highly integrated central processing unit 
having L2 cache support employing a general purpose local bus separate 
from the CPU bus, such as, but not limited to, a PCI bus, without adhering 
to the local bus protocol, practiced in accordance with the present 
invention."] and the bridge device communicates using a second 
communication protocol, and allows communication between the CPU and the 
bridge device FIG. 1] when the CPU communicates using the second 
communication protocol and the bridge device communicates using the first 
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communication protocol." [Herring discloses in column 2. lines 49-51 , "An 
integrated L2 cache controller and local bus controller cooperate to 
support different protocols depending on whether L2 cache or local bus 
operation is required." See column 7, line 60 - column 8, line 51 

With respect to claim 17, 

"The computer system of claim 1 6 further comprising 
The following limitations of claim 16 are interpreted under 35 U.S.C. 112, 6 th paragraph. 

According to the applicant's specification in paragraph [0018], the Examiner 
notes that the means or system/structure ("cache memory interface 116") for 
practice of the invention disclosed in the following limitation of Claim 16, is further 
taught in Herring as follows: 

means for determining whether address information from a CPU request 
matches an address tag stored in the cache controller." [Herring discloses in 
column 6, lines 28-30 . "If there is a match, cache tag and control logic 
circuitry 46 drives the Hit signal active to indicate a match with the tag."] 



With respect to claim 18, 

"The computer system of claim 17 further comprising 
The following limitations of claim 16 are interpreted under 35 U.S.C. 112, 6 th paragraph. 



Application/Control Number: 1 0/787,444 Page 1 1 

Art Unit: 2189 

According to the applicant's specification in paragraph [0018], the Examiner 
notes that the means or system/structure ("cache memory interface 116") for 
practice of the invention disclosed in the following limitation of Claim 16, is further 
taught in Herring as follows: 

means for accessing data stored in the cache memory if the address information 
matches an address tag." [As stated supra, this limitation is notoriously well 
know to persons of ordinary skill in the art] 

With, respect to claim 19, 

"The computer system of claim 1 7 further comprising 
The following limitations of claim 16 are interpreted under 35 U.S.C. 112, 6 th paragraph. 

According to the applicant's specification in paragraph [0018], the Examiner 
notes that the means or system/structure ("cache memory interface 116") for 
practice of the invention disclosed in the following limitation of Claim 16, is further 
taught in Herring as follows: 

means for creating a new address tag for association with the address 
information and designating a memory location in the cache memory for storing 
data associated with the address information if the address information does not 
match an address tag." [Herring teaches the limitations if this claim, e.g. in 
column 7, lines 50-54 and column 10, lines 2-5 . Since a new line is being 
written to the L2 cache, a memory location is designated and an address 
tag is created:] 
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With respect to independent claims 20 and 24, and claim 21, 

"A cache controller, fFIG. 1, element 24 : "L2 Cache Controller"] comprising: a 
plurality of first communication protocol interfaces that allow communication 
between the cache controller and at least one of a processor and a bridge 
device, wherein each of the processor and bridge device communicates using a 
first communication protocol; FIG. 1. elements 24 and 26 . See associated text 
for FIG. 1 Also taught in column 2, lines 40-54 .1 and a plurality of second 
communication protocol interfaces that allow communication between the cache 
controller and at least one of a processor and a bridge device, wherein each of 
the processor and bridge device communicates using a second communication 
protocol." fFIG. 1, elements 24 and 26 . See associated text for FIG. 1. Also 
taught in column 2, lines 40-54 .1 

With respect to claim 22, 

"The computer system of claim 20 wherein the cache controller comprises a 
control unit coupled to the plurality of ports, [See FIG. 7 and associated text] 
the control unit operable to configure the ports according to a control signal [FIG. 
6] such that the cache controller allows one of: communication between the CPU 
and the bridge device when the CPU and the bridge device communicate using a 
first communication protocol; communication between the CPU and the bridge 
device when the CPU and the bridge device communicate using a second 
communication protocol; [See FIG. 7, elements 70, 72, 74, 76, and 78 , and all 
associated text. See column 9, line 40 - column 10, line 35; Herring 
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outlines various control modules ("control block") that select various 
interfaces or ports to communicate with the CPU or bridge device.] 

communication between the CPU and the bridge device when the CPU 
communicates using the first communication protocol and the bridge device 
communicates using the second communication protocol; and communication 
between the CPU and the bridge device when the CPU communication using the 
second communication protocol and the bridge device communicates using the 
first communication protocol." [Herring teaches these limitations, e.g. in 
column 2, lines 40-54 .1 [Herring also discloses this limitation, e.g. in 
column 3, lines 8-131 

With respect to independent claim 23, 

"A computer system, comprising: a central processing unit ("CPU"); FIG. 1, 
element 14 : "CPU Core"] a bridge device coupled to a main memory; FIG. 1, 
element 26 : as interpreted by the examiner, these devices are a bridge 
device which is coupled to main memory ("System Memory" 36)] a cache 
controller coupled between the bridge device and the CPU; FIG. 1, element 24 : 
"L2 Cache Controller"] and a cache memory coupled to the cache controller 
and providing cache memory space to the CPU; FIG. 1, element 44 : "L2 Cache 
(Data)"] wherein the cache controller allows communication between the CPU 
and the bridge device when the CPU and the bridge device communicate using 
different communication protocols, [Herring discloses in column 2 f lines 49- 
51 , "An integrated L2 cache controller and local bus controller cooperate to 
support different protocols depending on whether L2 cache or local bus 
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operation is required." See column 7, line 60 - column 8, line 51 and 
wherein the cache controller also allows communication between the CPU and 
the bridge device when the communication protocols of the CPU and bridge 
device are reversed." [Herring discloses in column 8, lines 17-26 ,'The PCI 
Owns Bus signal is active if the PCI controller 26 is currently operating in 
PCI protocol or if there are cycles pending to the PCI-bus 48 from a PCI 
compliant device. While the PCI Owns Bus signal is active, the L2 cache 
controller 24 cannot begin cycles to the L2 cache 44. Any cacheable 
addresses on the X-bus 32 that occur while the PCI Owns Bus signal is 
active will be queued by the L2 cache controller 24 until the PCI Owns Bus 
signal goes inactive and the PCI-bus 48 can revert to L2 cache protocol."] 

With respect to claim 25, 

"The computer system as defined in claim 24 wherein each of the processor 
FIG. 1, element 14 : "CPU Core"] and the bridge device are coupled to the 
plurality of first communication protocol interfaces. " FIG. 1. elements 24 and 26 . 
See associated text for FIG. 1. Also taught in column 2, lines 40-54 .] 

With respect to claim 26, 

"The computer system as defined in claim 24 wherein each of the processor 
FIG. 1, element 14 : "CPU Core"] and the bridge device are coupled to the 
plurality of second communication protocol interfaces. " FIG. 1, elements 24 and 
26. See associated text for FIG. 1. Also taught in column 2, lines 40-54 .1 
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With respect to claim 27, 

"The computer system as defined in claim 24 wherein the processor FIG. 1, 
element 14 : "CPU Core"] is coupled to one of the first communication protocol 
interfaces, and the bridge device is coupled to one of the second communication 
protocol interfaces." [disclosed, e.g. in column 2, lines 40-54 .1 

With respect to claim 28, 

"The computer system as defined in claim 24 wherein each of the processor 
[FjG. 1, element 14 : "CPU Core"] and the bridge device are coupled to the 
plurality of second communication protocol interfaces. " FIG. 1, elements 24 and 
26. See associated text for FIG. 1. Also taught in column 2, lines 40-54 .1 



CONCLUSION 

Direction of Future Correspondences 

Any inquiry concerning this communication or earlier communication from the 
examiner should be directed to Horace L. Flournoy whose telephone number is (571) 
272-2705. The examiner can normally be reached on Monday through Friday 8:00 AM 
to 5:30 PM (ET). 
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Important Note 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald G. Bragdon can be reached on (571) 272-4204. The fax phone 
numbers for the organization where this application or proceeding is assigned is (703) 
746-7239. 

Information regarding the status of an Application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or PUBLIC PAIR. Status 
information for unpublished applications is available through Private Pair only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov . Should you have 
questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571) 272- 



2100. 




Horace L. Flournoy 



Patent Examiner 



Supervisory Patent Examiner 
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